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Reference: Results of Sampling and Analyses of Water and Bottom Samples

from the U. 5. Steel South Works Plant, Chicago, Illinois
Gentlenmen:

This is 2 letter report in which we are presenting the results of cur

juvvestigation of the weter and bottom materials in the North and South ~
Slips at your. South Vorks Plant in Chicago. Tth investigation in-

civded borings into.the bottom waterials at fiveIocations and the

tzaking of water and boltom samples at thdse sape five locations. These

samples-were then subjected to analyses which were dominantly chemical

in nature.” The borings and samplings were carried out on October 9-10,
1974. ' '

“In addition to discussing the sawvllng operations at the site, this
report includes: 1) Locationm Diagrams, 2) Boring and Sampling Logs,
3) Results from the Chemical Analyses of the Water Samples and the
Methods Used, 4) Results from the Chemical Analyses of the Bottom
Samples and the Methods Used, 5) Results from Special Sedimentation
Tests, 6) Results from Special Chemical Tests, and 7) Comparative
Results from Illinojs EPA Water Sampling Stations Located near the
South Works Plant. s

1

Sampling Locations

The enclosed Location Diagrams, Figures 1 and 2, show the sampling lo-

cations and the sample reference numbers. Both water-and bottom samples

were obtained at each sampling lecation. The station numbers shown on ;
o5 soothe Jocation diagrams refer to numbers emblazoned along the .slips in large e, Y g e

numerals"the) indicate distances from a fiduciary, mark. S

Sampling Observations

Watcyr Depths and Temperatures

Water depths were measured using a weighted steel tape, and are
shown on the boring lcgs. They were found to range between 15 and o S
37 f{eet. VWater temperatures were measured in the compositing container qz ﬁk
end are shown on the logs. 15\
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Bottom Materia als

‘With the éxception of sampliung location No. 4, the upper portion of

.the bottenms was found to consist of a soft, black and brown colored material.’

This was in turn found to be underlain by a very hard, gray, silty, sandy _

_ elay (till). " (The existence of this clay was not verified at the -sanpling
location No. 3 because jnadequate anchorage for thé barge prevented auger
rig operaticns.) At location No. 4, no soft bottom materials were encouvn-
tered; however, the dredge brought up samples cof broken concrete, sand,
gravel and clay. The sand, gravel and clay was brown in color and clearly
more dense than the soft, black, bottom materials.

At location To. 3, two types of soft materials were recovered by the dredge
one was a gray and brown, silty fine sand, and the other was a gray black
material. i

Boring and Sampling Logs are enclosed which show the depths of the interfaces

between d%fferent materials and show the types of materials found.
g oy _

a

L)
Sampling érocedures

The saﬁpling operatioﬁ consisted of two phases. One was the obtaining
of composite water samples, while the other was the recovery of the bottom
materlals._

2 L eee e

water Sampling

Niue water samples were obtained at each sampling location with a
Kemmerer 1600 cc water sampler. The ends of this brass sampler are open
until the desired depth has been reachedyy at this point, triggering causes
rubber stoppers to seal the ends, thereby positively containing the water
sample., After the sampler was lowered to the desired depth, it was trig-
gered and then raised to the work barge and the contents transferred.

At each sampling location, water samples were taken at three positions
.across the slip. At each of these three positions, three samples were

each of these positions, one near each edge and one in the approximate
center of the slip, oil and grease samples were taken directly from the
sampler te reduce the adsorption of the o0il and grease by additional sur-
faces of utensils and containers. The remainder of the sample was then
placed in the compositing (mixing) container (made of polyethylene).

After mixing, composite samples were removed using a stainless steel sampl-
inpg ladle and transferred te sample containers. A special plastic bottle
containing CuSO,; was also filled; this sample was for subsequent phenol
analysis. '
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The influence of the tug propellers and the tug and barge movements on
the water composition is somewhat unknown. The sampling location with _
. the shallowest water was No. 2 with a depth of 15.5 ft. However, man- e 0%
evvering by the tug could have caused .propeller backwash currents to reach .
yet shallower regions near. the sides of the channels. As a consequence,
suspended matter in the water samples might be higher than it would have
‘been in the absence of the tug's propellers. With reference to Tabvle 1,
which presents the chemical analyses data for the water samples, most
patrameters would be increased by bpttom disturbances; the parameters
which might be only slightly modified by disturbance .of the soft bottoms
are: 1) Chloride, Dissolved 3) Electrical Cornductivity 11) pH
13) Soluble Phosphate 15) Tilterable Residue and 17) Sulfate, Dis- ; -
solved. (The numbers refer to the nuwber of the test in Table 1.)

Bottom Sampling

Bottom samplzng was performed with a truck-mounted auger rigz which
in turn wds mounted on a work barge. The work barge was attended-at all

‘times by a tug boat. The procedures and supplementary equ1pment ufilized
are discussed below. .

The initial intent of the bottom sampling operation was to recover a con-

_ tinuous sample of the soft bottom materials and of the natural soils im-
mediately beneath them at each location. The first method attempted required
that a 3-in. diameter, 10 ft. long shelby tube be driven through the soft
bottoms and into soft clay which was thought to exist beneath the soft
bottom materials. This method had been successfully utilized by Suil
Testing Servieces, Inc. in the Calumet River, and preliminary information
led us to believe it would work successfglly here also, the soft clay A
functioning as a plug to hold the soft bottom materials in the tube during
raising of the tube.

The shelby tube sampling method was attempted at location No. 1. . However,
it had to be abandoned because the tube could not be driven into the hard
clay which was present beneath the soft surface materials. The depth at _ s s
'hnﬁ;;a'“‘which the hard clay (till) -layer was encountered suggests that 'ia prevlous TR Mok
e dredging operations, the softer clay commonly found in this area had been

_removed from the bottom. Samples of the till materlal were recovered

utilizing a 2-in. split-spoon sampler.

A second sampling technique was employed to recover a composite sample
of soft bottom material from a depth immediately below the soft bottom:
water interface down to the natural materials. This technique consisted
of dropping a torpedo on an A-rod; this assembly fell until stopped by
the natural bottom materials. After a period of time during which the
void created by the torpedo could be filled by the natural flow of the
soft materials, a steel casing was placed around the A-rod and torpedo.
The torpedo was then raised and a compesite sample of the bottoms was

recovered. This method of sample recovery was utilized at sampling
location No. 1.
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Because of the inability to firmly secure the barge at all locations and
because -of the great depth of: the water and the large thickness of soft
materials sncountered, torpedo sampling techniques were abandoned in favor
.of the clam shell bucket after a conference with Mr. Dave Sutton, of your
South Woirks staff, and Dr. Walter Jackson, of vour Pittsburgh office.
During this conference, the objectives of the sampling operation wore
evaluated. Tt was GPClde that by repeatedly dropping the clam bucket
over the working platform on the barge at the same point, a composite
sample of the upper 2 to 3 ft. of the soft materials could probably be
obtalined. The location of the hard clay materials would be determined
by repeated driving of the 2-im. split-spoon. In no case was natural
material, hard or soft, found to extend above the 28 ft. depth mark.

At each sampling location, the contente of earh successi
bucket load were depesited on the barge and portions tra
giass sample bottles, thereby creating a2 composited botto
each sampling location.

ve clam shell
nsferred to
om sample from

‘At sampling location Nos. 2, 4 and 5, natural bottom materials were re-
covered utilizing the split-spoon sampling method while the soft bottom
materials were recovered utilizing the clam shell bucket. At sampling
location No. 3, located in the open waters of the harbor area, significant
drifting of the barge occurred because secure moorings were not available;

o gplit-spoon samples could be obtained at this location. Bottom samples
were recovered utilizing the clam bucket, however. :

Both the bottom materials and the composite water samples were immediately
“ placed in a wooden box and covered with ice. These were then returned to

our laboratories for refrigeration at the end of each of the two sampling

Specific Gravity

Specific gravity, as used here, refers to the specific gravity of the

i+ aparticles which make up the non-aqueous substance of the bottom. The «’.: i~.% .-

~determination averages the specific gravities of all components present.
_The specific gravities were found to be as follows:

Sample #1  Sample #2 Sample #3 Sample #4 Sample #5

.

2.98 2.72 2.89 2.74 L.12
(These determinations were made according to ASTM Specification D 854.)
Samples 2, 4 and 5 show specific gravities which are similar to that of
sand or clayey inorganic soils, while those of samples 1 and 3 are con-

siderably higher than normally found in soils. These high values are
undoubtedly due to iron oxide present in the samples.
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Chemical Analvses

Water Samples

The water sampling operation has been described. The containers
into which the compositad samples were transferred were one-gallen glass
bottles (except that separate containers were used . for qamples.for ail

and grease analysis and for samples for phenol amalysis). These bortlas
hzd been detergent-cleaned, acid-rinsed and DI-water-tinsed. They wvueve

capped with lids gasketed with Saranwrap.

The water gamples were
in an dced or refriger
been completed. The rasults

£
somples are given in Table 1 w

ced at the site and were subsequently maintained
lition until analysis of all parameters had

hz chemical testing of the compesited water
th the methods used being given in Table 2,

Botton Sagp}es

The bottom sampling operation has been described. The containers intd
which the ‘composited samples were transferred were one-gallon glass bottles
‘that had been detergent-cleaned, acid-rinsed and DI-water-rinsed. They
were capped with lids gasketed with Saranwrap. '

The bottom samples were iIced at the site 'and were subsequently maintained
in an iced or refrigerated condition until analysis of all parameters had
been completed. Sub-samples were removed for cyanide and total Kjeldahl
nitrogen analysis immediately after the return of the samples.to the lab-
oratory; these were stabilized for temporary storage by the adﬁ“t;ow of
base and acid, respectively, and by refrigeration.

The results of the chewmical testing of_tﬁe-bottom samples are given din-
Table 3; the methods of analysis used are presented in.Table 4. The
results are given in terms of dry weight since this is the standard
method for presentation.of composition data for solid materials.

Efforts were made to assure that the sub- ~samples truly represented the

“bottom samples, only sample No. &4 was somewhat recalcitrant in that some
rocks failed to decompose completely under fuming sulfuric acid reflux..
As a consequence, the concentrations of some of the heavv metals given

» for sample No. 4 may be low.

We should perhaps re-emphasize that -the basic methods used in analytical
chemistry for the determination of a given component are all subject to
interferences caused by the presence of other components, Though many
different recourses exist to eliminate' or avoid interferences, it is not
usually clear, in the case of an unknown sampie, which recourse should be
followed. Because of this problem,. the chemical profession has attempted

to present optimized methods for the analysis of any given material where
repeated tests of the material are necessary. Up to now, such expliclt
methods have not been developed for bottom materials in commercial waterways.
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In order to partially evaluate the rate at which re-suspended bottom
procedure was carried out.
expected

materizis would settie out, the following
This procedure was, of course, an approximation to the operations
in the plauned settling basin for the dredge water slurry.

A pomposite bottom sample was prepared contajnJﬁg“uP iroximately
amounts of dry solids from each of the five bottom samples. The
ing was done with the wet samples in order to avoid changes that
influence sattling rates. After this composited bottom sample wa:
& portion containing approx aately 75 gi dry material was ©
and transferred into a one-liter, glass, graduated . C”1ﬁﬁd“? (60 ma L.D

'a

Deionized water was then added to brimg the total volume to 1 11tar; This
mixture wag thorougt agitated uvntil a uniform Suupmnsinn was cbtained;
it was then o allow settling to vegur,

After approximately 75 hours, the upper %-
carefully pipetted off, and a dﬂterminatlon made of the total solids
present ifh the portion removed. The amount was found to be 0.5% of the
total weight of dry solids originally introduced into the graduated

liter of the suspension was

.

cylinder; this meant that 1.0%.

‘the upper !

that period.

of the initial weight of dry solids in

The upper %liter was contained in a cylindrical volume

L-liter remained after 3 days or that 99.0% had settled out in

extending down from the water surface to a depth'of_about 6:8 in. (~ 17 cm,).

The above p“ocedure utilized deionized water as the suspending agent rather
than water samples from the slips or harbor. As a consequence, the ionic
content was considerably less than would be the case of actual dredging
operations; for example, Lake Michigan water has an electrical conductivity
of 270-280 micromho/cm (25°C.) whereas, .the upper ﬁ—llter of settled slurry
showed a value of 155 micromho/cm - (25°C. ) Generally, higher ionic contents
in water produce faster sedimentation rates because of their greater-ability
to induce coagulation of the finer sugpended particles. Thus, it might be
anticipated that higher rates of settling than found in the above laboratory
test will be found in the actual dredging operations.

Z:In-Table '5, -are tabulated the electrical conduétivity and pH values found .
in slurries prepared by mixing one weight of wet bottom material with two
. weights of deionized water. (This is a standard test for chemical evalua-
tion of unknown soil samples.) The pH values are similar to those fre-
quently found, not far from neutrality but on the alkaline side. The
bottom material from the east end of the North Slip (sample No. &) is
different from the remaining samples in that ' its pH of 10 is well on the
basic side; this difference was also apparent in the whitish appearance
of bottom No. 4 in contrast to. the blackish color of bottom Nos. #1-3, 5.
On the other hand, the north end of the Scuth Slip (sample No. 1) yields
the highest electrical conductivity value. (This value is, however, actually
much smaller than most well water samples in this area.) :
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In Tabl , Are tabulated sowe parameters for water samples obtained in the
area of the present site on the far south side of Chicage. This data was
obtaincd from the 1972 and 1973 Water Quality Network Data as summarized by

the I1linoils Envireonmental Protection Agency. It is clear that with 19_;uct
to the parameters, electrical conductivity, chloride content and chemical
oxygen cemand, only the water samples from the South 0113 exceed the values
obtained from uearay points in Ldk M1chloan.
If you have auny questions concerning this report, please do not hesitate
== " fo conbget usg. ; : :

Yours truly,
SOTL TESTIKG SERVICES, INC.
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Chemical Analyses of Composited Watey Sampleg®

-y

Taken -on OcLober 9-10, 1974

e

e A D 1 e

Ff Unitel States Steel Corporation. . ’ |
et : South Slip . R R 27 - E Nereh S1in _;_:_ :
; North End | _South &nd East bnc Yast Cnd ‘
. Sample #1 1™ Sample #2 Samnle #3 Sample +4 B 30 S
1. Chloride, Dissolved, mg/l j - 93,2 15.9 7.8 8.6 ! 8.4
7, : |
2. Cyanide, mg/l | ?E 0.095 0.036 0.012 <b.o0g - | <o.508
ek s - : !
3. Electrical Conductivity, . . s |
micromhos/em @ 25°C, s "8 . & . : _
(Specific Conductance) = - _ 360 ' 310 - 270 275 ) ZE5
4. Tron, Total, mg/l iy N T 0.66 0.36 0.17" 0.49 0.25
5. Nitrogen, Ammonia, mg/l:(NHz-N) 1.52 < 1.06 0.38 0.23 0.18
6. Nitrogen, Nitrate, mg/l (NO3-N) . 0.22 L 0.2h . BB T V) L. 'DaRs ! 0.27
7. :Nf,tro_gejl, .Organi_c, mg/l (Organid N) 0.52 0.48 0.28 0.40 £
8. 0il and Grease, mg/1 % ' _ 7 ' £ = & E. ) 11 35
9..Ox»ge1 Demand, Biological :? i . ' , _n J ¥
mg0y/1 (BOD_-,) " . . 6.0 _ 3:0 e % -\l. <1 ’
. 1 :
10. Oxygen Dewand Chemical yid‘ . :
mg02/1 (COD) i_ i*?_ an : 11 7 1 4 10 5
11, pl (-logio[H™D) p ¥ melE 8.20 '8.18 8.30 .11 8.3
Temperature °C, y 25~3° EE'SCJ ; 25.69 25.9°] . 2
12. Phenol, mg/l - . 0.036 | s.cai; £ 0.001 <0.001 < 0.001
13. Phosphorus, Soluble PhosﬁhatE,-mngl . 0.04 0.02 0 0.02 0.01
14. Phosphorus, Total Phosphate, mgP/1 0.05 0.04 : 0.02 0.03 0.C4
ik L

e
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Al Chemical Analyses of Composited Wakter Samples®
P Taken on October 9-10, 1974

Shae y

. United States Steel Corporation

2 : ) ‘. ' "y 1 t

3 * South Slip ; W Harbor

Ay North End ° .South End '

.ye g - "o

o Samnle #1 Samnle #2 2 &

15. Residue, Filterable, mg/l )
(Dissolved Solids) ,; . 223 200 ) i

]
o
L5 |
,}-—.
e |
(&}
[ =]

~1
[

16;IResidue, Total, mg/l, 10560 Dry N e
(Total Solids) S . - 237 . 217 175 180 179

17. suifate, Dissolved, mg/l ,° 35 29 22 - 24 23
18. Turbidiﬁy, Jackson Units‘.' - - 3 - 3~ ¥ o 5 7 5

*See Table 2 for Methods of Analysis.

< means less than. Value indicates lower 1imit of detectabilitv for the method used. f-

o
L

.
5

o
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S . o w T TABLE 2
Methods of Analyses for Composi ed Water Samples
Taken on Cctober 9-10, 1874

T P Un*ted States Steel Corporatl
N ;‘"\:ﬁ\ﬁh ] /s ._,e«sn—i,«f:} P} v 15 w} " 7/“‘... : i :
Parameter o thod { Reference®
1. Chloride _ii Potentidmetric Titration Refrizeration . 203, 203C
2. Cyanide <7 Pyridine: Barbituric Acid Refrigérarion? then _ 207,
" ~. after Uncatalyzed, Acidic 2C meg. Loin ' 207¢C
© 4 Distillation - “hab plus Pefvig. ASTH 1
3, Electrical Conductivity Low Frequency Bridge with Refrigeration 15%;.226
Platinized Electrodes )
4, Iron, Total * Atomic Absorption after 329, 1254
i Acidification
5. Nitrogen, Ammonia %, Alkaline Distillation : 212, 132, 1384, 138
6, Nitrogen, Nitrate M’ Brucine B8, 208 P10
7. Nitrogen, Organic 7 Alkaline Distillation . ' Refripgevation S 135, 215
; -, after Acidic Mercuric ' ' 1 '
= Salt Digestion; Subsequent '
- TEtYaRion :
8. OllFand Greasel A . n-Texane Extrnctinn after Refrigeration 209, 2039A
N JLhﬂ“ﬁggng':ii! -kujéf Separate Compositing on Eap sar e ,f%rﬂ
i 't&ﬁ Site Directly into Glasg -~ /J & ¥ =77 T
B o g 4 Container g S i £ &2 \ /
i\i 2hory i S it _ . - _f 4
9. Oxygen Demand, ﬁ‘ Sample Transferred to BOD 141, 200B,~219
Biological " " Bottle in Lab ;
0. Oxygen Demand; ; ,i Sample Refluxed with Chromic 142, 2008, 220
Chemical - .5 Acid and Catalysts
1. pH s ' : “. Glass Electrode with Standard Refrinaretion 144, 1444, 221

Half-Cell, Salt Bridge and
Very High Impedance Voltmeter

18
PRl §

=

a7



Parameter

Phenol
- Phosphorus,
_ Soluble Phosphate

Phosphorus, Total
Phosphate

Residue, Filterable

Residue, Total
Sulfate, Dissolved

Turbidity

*Indicates a Section in S*andard Methods for the Examination of Water' and
Anerlcan Public Health : Asscciation, 1015 18th Street,

APHA, AWWA, WPCF;

Method

G e
I e,

.. Portion of Full Composited

x Sample Transferred to PE Bottle -
Containing CuS0; on Site;
4-Aminoantipyrine Reagent

A
'\'
[

"% and Extraction after Acidic

-ﬁijistillation

:7 0.45 micron membrane Filtration,
Ac1dic Persulfate Hydrolysis and
“ Phospho Molybdate Blue Formation

qame as 13 But Without the
Fthratlon -

_IO.&S micron Filtration (Glass
.Fiber), Evaporation, Dry at
.1ose ¢,

-Evaporation and Dry at 105° C,
;Nephelometric BaSOy

.jPercent White Light Trans-

.mitted; Comparison with Formazin °

. Polymer Standards

TABLE 2 (COﬂtihLEﬁ,

lﬁg' Methods of Analyses for Composited Water Samplies
s ~ Taken on October 9-10, 197

United States Steel Corporatien

Pregervation

. 1.0 gfl Cus0 .,_._,h?O

plus Refrigeration

Refrigeraticn

Refrigeration

Refrigeration
Refrigeration

Refrigerat ‘01

T =]
Yagteweter,

Publication Office:

20036, unless ctherwise indicated.

‘ B

223,

223,

Nevenbar 8,
Page 2 of 2

Reference*

222A, 222C

223A, 223G, 223C
223C, 223E

1488, 224

1484, 224, 2244
156C

163A

Thirteenth Edition, 1371;
NW.,

4 P X
Washington, L.

e eilay



TABLE_3

STS Job No. 17530-A . s | ; o - November 8, 1974
' ' e ; ; Page 1 of 2
;? Chemical Analyses of Bottom Szmplez®
e Taken on October 10, 187 ST
— Ea i~ A
oo United States Steex Corporation B LT ﬁ? e P
i it . i ot
% South Slip , Harbdr : ‘\U“:‘Lh Slip .
L ; North End “South Znd ,' H Bagt Eid - | Weast #End
ﬁt Sample {f1 Sample #2 Sampis 3 Sample #4 Sam»le #5
1. Arsenic, mg/kg dry wt. . taz ¥ . 20 b 7 . | 18
i ; _: ,'-','- _:‘."‘\._ / . !‘ ; ; . :
2. Barium, mg/kg dry wt. - () 72 b 94 29 53
3. Cadmium, mg/kg dry wt. % 4,44 ' 1,95 = | 0.95% i ' 0.316 $.518

o~
™
L 1
L)
fim)
[
fisok
w2
Lt

4. Cyanide, mg/kg dry wt.

5. Fluoride, mg/kg dry wt. -; 656 293 | E o 7. A 2035 « 291

6. Iron, mg/kg dry wt. - f?{ 202,000 118,000 {134,000 . 26,100 | 65,100

5 | i
7 ',- = = " R N skl ik
7. Lead, wmap/kg dry wt. = ‘ 1283}} g R P 314} 61 ¢ 3731~
‘ I L " I R ol
8, Mercury, ng/kg dry wt. : i { l.SQQf 0,440 i 0.177 | 0.047 0.3820
H? | - | -
2. ﬁitroaen Total Kjeldahl, | '{_\X ‘ f/’”’““-_ﬁ _ L i = T
mg ?\{’Kg Cf v oWk, . ) vt ]..,658}/;’r If l';dﬁrf! i | 'f?ﬁ ‘{‘3?3 E\%:Ei‘-:r? '
: ! 7 e \; = fi TRl . i ;
0. 011 and Grease, mg/kg dry wt. ; 49,250 .~ 21,7514 ) (A £,902 : ¢ 1,628 7 ﬂ" 15, 86;‘
. i _. .f_"_ I 5 T e T 4 ‘\.-,_‘_‘___ e o PR i S “_T_W,,_ )
1. Oxygen Demand, Chemical, . - — S n ,   ¢*-5
mgl,/g dry we. 2 - / 98.6 ) /55. ./ ¢ 46 | 12.6 ( 65.9.)

(Y]
o
.

Lad
b3
[}
[
i
a0
.

(4
(5 }

2, Selenium, mg/kg dry wt. 7 co P D61 0.3

]
ot
s
o
[¥57
[
Lad
b
o
wn
~4

3. Silver, mg/kg dry w*. ‘2_ 2.06 _ .

.. Solids, Total Dry (105°C. ) : . ' { l
4 ref. to wet wt. - : . 39.75 0 ] 6.72 !

S
L8}
ir)
i
L
I
el
3
]
i ]
w
~
Ly}
L]
ja
~J

= v

“53
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' TABLE 3 (continued

. November &; 197&.:
o . Page 2 of 2
Pk Chemical Analyses of Bottom Samples®
- Taken on October 10, 19?&
j%‘ United States Steel Co;yoraticn
2 South Slip | Harbor h Nerth Slip
i North End  [~~Soulth Hni East End . West End
b Sample #1 Sample {2 Sampla #3 Sample #é Sample {5
. :
15. Solids, Volatile (550°C. ¥ e :
% ref. to dry wt. - 11 01} -{ 8.93) 5.14 4.21 5,88
| '}' \»L__,/" S N - o=
16. Zinc, mg/kg dry wt. N (j 2 278~ {9&5 7 [794 2 ~103 1,033
=W N //" 4‘\H ] : ;\H’_./ e

* See Table 4 for Methods of Analyses.
< means less than.
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Value indicates lower limit of detectability £
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S8 Jdeb lo. 17330-A

Parameter-

Arsenic

Barium
Cadmium

Cyanide

Fluqfine

Iron

Lead

e

Mercury

Nitrogen,
Total Kjeldahl

O"%““

[_f?‘;()ﬁl

/ }HS‘OH;_: \9 /”.z'

.f -\; Pl-l-

"TABLE &

L}

Methods of Analyses of Bottom Sampl
Taken on October 10, 1974

"5} ijzA#E ._a_; UﬁiLfd States Steel Corpeoration

_ D
iﬂ ﬂ« ﬂet?od T

B Fuming Sulfuric Acid Reflux;
:; Atomic Absorption on Arsine

"' Gas Generated by Borohydride
.£ Reduction

s

i
3

. Ashed, Acid-Digested, Atomic * Refrigeration
% Absorption

'leuming Sulfuric Acid Reflux;
.7 Atomic Absorptien »

R'ﬁf j E'CJ. L hion

f_TitratiOn with Agh after - Refrigeration; then

. Sulfide removal and after 30 meg. NaOH added to
e ¢ Acidic Distillatlon without 25.0 g. wet sample and
Catalysts hd & .Refrigerated

__,Distillatioh from Slurry
5 owith Sulfuric jAcid; Ion
ISensitive Electrode

)
Refrigeration

" Ashed, Acid-Digested, , Refrigeration
~Atomic Absorption

» Fuming Sulfuric Acid Reflux; Refrigeration
" Atomic Absorption x .

V : " Flameless Atomic Absorption
- after Fuming Sulfuric Acid X
7, Reflux and Hp0p De~Coloriza- \\\\\g’

tion and Filtration '

5 Digestion with Sulfuric Acid, Refrizeration; then

_- Mercuric Sulfate and NagSO4 120 =weg. H280, added
t followed by Distillation and to 25.0 z. wet sample
Tltratlon of NHj  and Refrigerated

Kovambo NEch \) 1_9?1-\" ;

Page 1 of 2

105, 129, 1294, 211,
(1)

109, 109A, 129, 1284,
28E, “*‘{T)A

120, 207, 2074, 2073

121, 1214, 1218, 208 °

124, 124D, 129, 1234,
211, 211(1)A
135, 1858, 129, 1204,

211,_211’1)&-

Metheds for Che“i al
Analysis of Water and
Wastes, 1974, U.S. EPA,
Mearcury

132, 135, 412, 213, 21%

b nfiing



ELS Job flu. L7iS30-A % Hovenboar &, 1974
N . ; Page 2 of 2
o : TABLE 4 (continues)
wy Methods of Analyses of Bottom Samples F
5 Taken on October 10, 1574

United States Steel Corporation

Method —— Pregarvation ' B v Reference®
: Soxhlet Extraction using Refrigeration = 209, '209A, 209C
s %% n-Hexane ' '
11. Oxygen Demand, ' .-¢ Reflux with Chromic Acid . - Refrigeration « © 142, 200B, 220
Chemical. +*  and Catalysts and Titrate : :
12, .Seleniunm _ : fé Fuming Sulfuric Acid Reflux; - Refrigeration | 1503 AA Newsletter, 1573-4
s Atomic Absorption on HySc Gas ' ' ;
5 Generated by Borohydride Reduction
13. Silver - - i{ Ashed, Acid-Digested, Atomic Refrizeration y 129, 1294, 152, 211,
7 Absorption . 211{1)A
14, Solids, Total Dry ! Dried to Constant Weight at Refrigeration - v 148, 224, 226A

& 1059 ¢, *

15. Solids, Volatile -+  Heat dried sample in Muffle Refrigeration 224, 224G

= Furnace at 550° C. for 1 hr. . ' '
16. Zinc %  Ashed, Acid-igested, Atomic Refrigeration . 165, 1654, 129, 129%,
' : -, Absorption "y = » : 211, 211(1)A

W

*Indicates a Section in Standard Methods for the Examination of Water and ¥

9715 APRE&,

r
-4
-4
ffas
o

teyater, Thirteenth Edition, 1
AWWA, WPCF; Publication Office: American Public Health Associaticn, 1013 18th Street, N.W., Washington, D.C. Z0UU3E
unless otherwise indicated. . . £ %

o
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STS Job Fo. 17530-A - = November 8, 1974
' A3 : _ Page 1 of 1
" TABLE 5
g‘ Special Chemical Analyses of Bottow Szmples®
i Taken on October 10, 1674 '
'E United States Steel éa;pcraticn
South Slip | Harbdor Noxrth Slip
U? Nerth End South End - East End ' West End
s | _Sample #1. Sample {2 Sample #3 Sample #4 Sample #5
) '
S v I : A
Electrical Conductivity, .7 ’ : ' . ' )
nicromhos/cm at 25°C. g 3 ; _
(Specific Conductance) 'ﬁg 536 - 299 186 » 3131 396
i £ ) | _ - .
pH (-logyo[H™]) . ‘ 8.81 8.12 ; 8.75 10.02 7.70
Teniperature °C. \ ' . 25:1° . E5.0% 25.29 - 25.37 2567

*These sawples were prepared for analysis by shaking together for one hour
- two weights of deion;zed Water.

Ry

one waight cf bottom sample with

alwy

3



TABLE 6

'}?. Water Quality Parameter Values from Nearby Sampling Points

% Source: State of Illinois, Environmental Protection Agency

st Water Quality Network 1973 Summary of Data

-f“ (19?2 Data in Parentheses)

United States Steel Lorporatien
Lake Michigan "% Electrical Conductivity @ 25° C. Mean Value Chleride
' X Micromho/cm rg/l
: - Mean Value

eakwater at State Line, ;gz- 283 j?h
0.3 mi. Offshore at 85th Street (272) ) (9
uth of Calumet River, ; 292 10
Boat Sample ¥ €277) J9)
icago 100th Street Beach - 285 9
at Bath House P (283) (10)
_alumet River Svstem -
3. Route 41,Ewing Avenue Bridge, 343 - 3
lorth Mouth Calumet River (400) »  (28)
)th Street Bridge, South of 495 | 40
.ake Calumet; Calumet River - . ' {517) (61)
rence Avenue Bridge at Burnhan‘ . 738 ql
rand Calumet River (920) (lO’)
4, Calumet Expressway Bridée 603 55
t Dolton; Little Calumet River (813) (102)_

1 e i g 1 e S = ey

TR TP AT T S T L T e 5 T e e

Movember 8, 19;& '

Page 1 of 1
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SOUTH AIR CURTAIN

g
/

X GX - :
— Wo i~ NORTH EMD SOUTH SLIP
(WATER & BOTTOM SAMPLES)
STA. 1425 & APPRDX: AT CERTER
s
H
NORTH AIR
CURTAIN
' »
’ @

—No 2 =~ SOUTH END SOUTH SLIP
(VATER & BOTTOM SAMPLES).

STA. 10478, TO'FROM EAST SIDE
OFS P

SAMPLES OF 9-10 OCT. 1974 -
NOTE: }Q,E_— BOTTOM 8 WATER SAMPLES
- X = WATER SAMPLES _

] B T 250 © 500"
&‘—"_ ' o). SRR ) l" ;

.SCALE IN FT

WATER & BOTTCH SAVP

SOUTH VESSE L SLIP
Ui &5; STEEL CO?P. S. WORKS
" CHICAGO ILLINQIS

LING POINTS

SOIL TESTING SERVICES, INC.
111 PFINGSTEN ROAD
NORTHBROOK ILLINOIS 60062

[rReZ JocT., 1974 [17830-A
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LT~ —Ho 3~ HARBOR ENTRANCE
by C'{ B TN ; g

(WATER & BOTTGIA SAM-
PLES), BOO' EAST OF
HORTH SLIP
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‘f“.l{'-.if': Ch3 ‘h Vet

: _.,_1-‘;' '_:‘.-‘H.- -':-_'_ Cudeanait, SIDE

No 5— WEST ENDJ
OF NORTH SUIP
{WATER 8 BOTTOM
.-AMF’LE} STRGHED,
70" FROM NORTH

-

!

SOUTH S04,

NOTE :

x:

o)

SAMPLES OF 9-10 OCT. 1974——

WATER SAMPLES

@ = BOTTOM & WATER oAMPLE],J

400 800 1200'
: _E—,..uq ;'.1-;3...\.'}' ! e, | '{
SCALE IN FT.
VIATER & BOTTOM SAMPUNG POINTS . 7 | SOILTESTING SERVICES, INC.
NORTH VESSEL SLIP t// z"\ . 111 PFINGSTEN ROAD s
h | NORTHRROOK  ILLINOIS
U.S. STEEL CORP., S. WORKS ) _
| S ] [REZ [OCT. 1974 | 17530-A
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}::;‘}]3”52:2" - , LOG DOF LORING NUMBEH.S. S! }p - ]+25‘l app roA.
iU.S'. Ste=1 Corporation ' a3 ' R~} - Center line of slip

P RNOJECT HAME : ARCRITECTV-ERGINEER

Worth & South Slip Bottom Sampling

SITE LOCATION ; ' - ()~ UHCONFINED COMPREETIVE TRENGYH
i b Misrke Pl o 1 ¥ inat vous/jrt.”
South Yorks ant, Chicago, lllinois i 3 .3 I 5
e u » h .
9 PLAIYIC WATER LIS uio -
:E LT % CONTENT % LT %
= B _ ™ e ¥ Dt AN
O slsidt. DESCRIPTION OF MATERIAL e
o |z - ;: ,L 10 20 3? &5 s:.n
er b ; e '
> L) L] [ERRY = o
;3 £l J1712 Ggg
S B %’ ~ % 8 Iy sy 18 EYAMHOARD
|__§f_ <N % 1% i0 SURFACE ELEVATION x S PRV R AT sLOWS Y,
] A a o o =hle LD LEE 4 ST b ] = &
e L B B0 C5 e _— e f® 20 30 2o S0
B
l? 4 - T - . .I
later (Temp. 21. go¢)
r . - ' - -
AV, s & ; b
Soft, black brttom materials: free
T fa]] of drill ing rods
T : : 7 .
—mrr3ilty, sandy clay, trace gravel = a :
-~ b —raviag % el
BT —a{S5k T ray - hard (CL-ML)  Qp-k.5+t =N
tnd of Boring ¥Calibrated Perfatroweter
: = . " ] ; o I T
Vater samples were obtained at deptjhs of 5, 10 a od 15fat Jocatfons, | &
indicated on location diaaram. . . i
|

THE STRATIFICATION LINGE MEFRESENT THE AFFACOKIMATE ROUNDRY LINES BETWEEN BOI, TYPFER. IN-§ITU, THE TRANSIVION Ma¥Y 8 ORADUAL.

WL WS orn WD | BORING S8TARTED lo_q_?l‘ S.OIL TESTING SERVICES, INC.
111 PEFINGASTEN ROAD
wi BCR ACR | BORING COMPLETED|0-]0)-7,

NMORTHRIOROOK ILLINOIS 80062



2l T |
e

Lapc & ‘

slip

','-Fvwe:u rue or _-JC"“"’" NUMBER Southslip 10+75 appros
.8 SLeE] (‘r«rtnrdtmn ‘ B-2 70' from East side of
PROIECT NAME T G CHITECT-EHGIMEER
Horth & South Slip Bottom Sanp hng l ;
BITE LOGATION ] )~ URCONFINED COMFREEAIVE STRENGTH
: . : Tons/rT.®?
South VWorks Plant, Chlcago,_ I11Inols 1 z g e 5
L] ! X
U FLASYIC WATER Lauio
fE e LIsIT % COMTENMT % LIIT %
o I ) ¢ 5 s - e — i —— ) - ==l
o o L1 DESCRIPTION OF MATERIAL s,
B 01l i b 10 20 @ 20 %0
I e |9 i o . - : .
< Il w PR THEC L)
- TR e e o e 2y
T O S |- 0 , :
S Wi g 1=5lo Ll STANDARD -
5 ‘D < 2 ol e SURFACE ELEVATION = T PERETRATION BLOWS/TT.
] 6 | o jaje]® % Bk ; = 10 26 - . 30 a0 5
e later (temp 180C)
RS
VAR
ALY 4
Hy
Soft, black bottom materials -
Free fall of drillina rods
0.0
H . ] : % T‘
, R ilty, sandy clay, trace fine gravel
R 3-{ Y v5 Trtigray - hard (CL-ML) Qp=4.5+ 15 KO
\ . . o
End of Boring . . Calibrated Penstroneter
5 Py - '-'. =~ =l
: Vater samples were rccovered at depths of |5, 1D and| 14" hear [the édges
gnd 7, 14 and 21! near center. ‘!ater denth is|areater ag thils lodatio
than at the location of split-spoon slampliina. [See jocatfon diaardm
i- YT :'l‘.l'l' PI::;(DH Ll g AEFAR IEMNYT THE .ﬁ-"‘ll‘l\l?::::ﬂuﬂl“.Y l:::‘:“'w'l" EOILTYY FU S, tﬂ—‘l'“,'{“;-:.-ﬂ-ﬂ:';_lﬂ_l.‘-::-; ..I uv!.ﬂfi(.ll-:_
i e - —
WL WS on WD | BORING STARTED ]0 10~ ?;l 1 SOIL TESTING SERVICES, INC,
- i 11y PFINGSTEN ROAD
wiL BCR ACR | BORING COMPLETED|0-10-7) |' ‘wontHoroox ILLINOIS 60062
WL RIG SB FOREMANM JD |Ar?RDVEn pYREzlsrs JOB NO. 17can-4




- Bl

T | LOG OF DORING NUMBER Approximalely 800!
.8, Steesl Comorat?on B=-1 East of Morth 3tip
| SROIFCT MAME ARCHITECT-THGINEER
i flerth £ South Slip Bottom Sampl Ing -
SITE L m,_n‘uo,,l - ur.comfmh:u CDHPL?L-‘SMVE BYR BT
| ' - ; TOND/FY.
| South_Works Plant, Chicago, I1linols: ! 2. 3 3 b i
1 z :
p ) PFLASTIC WATHNR Liguio
i LANIT %% COWTENT % LIMtr Y
2 w | | ¥ B S A
0 g DESCRIPTION OF MATERIAL =,
- P = |8lg ’ | y, B= 19 20 £ 40 %0
€ Ty W ml‘!"r g ' ) . '
> bk B wb gy Qwn
u Ml A& |&2ie0 - 0 :
LRIEER )| e 7 @ Fihmrnamion  siowser.
D<A v o la|® 5 4 _ 3 10 20 ao 40 519
(I Water (temp 159C)
-—~'—-—'—'J J “:.' 2y
VA"RLE
¢
!
2511
i . d L o 5
End of Boring - . - . . .
Bottom maferials - two types = gray-brown, silty flne sand apd griay-black ¢lay
Because of mability to secure bargg no samplls of| natulral materials <ould
be recovered. )
Vater samples were recovered at depths of 5, |5 an{l 25'. Se} Locption
Diagram. 3 ' '
& = g i P L w— = *in & - , - i W,
- S 1 & - .. ¥ i .
|
THE BYRATIFICATION LINES @ d raaa@HNTY THE AFrran0 X iMATE BOUSNIR Y LIMES @ATWEEN 010 VY FER: IM-9ITU, YR TREAMNUITION »‘A:;:‘ADQ’AL
WL WS om WD | DORING STARTED 10-10-74 | SOIL TESTING SERVICES, INC.
= 111 PFINGSTEN ROAD
= acR AGR | BORING COMPLETED 1. Ylj=94 NORTHIROOK ILLINGIS 60062
WL RIG  SB FOREMAN D APFROVED BYREZ|STS JOB NO. ]7530-A

o-!.
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FiG. &

-, fownEa

5'.’{}.‘.(1 'z_j »

» LOG OF pORING NumnsRhorth Slio 23207 - Ag)
From Souts Side
" {u.s. Steel Corporation B-4 PEEH SOMLE Sige
FHAIECT NAME _ ANCAITECT-ENGINEER
Horth & South S1lp Bottom Sampling
ZIFE LOCTATION = L)~ UNCONFINGD COMPRULEIVI ETHANGTH
; : . i i yous /vt ®
South Works Piant, Chicago, l1linols 1 2 = 4 5
i ' ' : o .
g FLASTIC WATER IQuo
o LIRIET % CONTENT Y LasiT %
z ﬁ = y x ": ><_ _____ 0"" ''''''' A
0 ol s DESCRIFTION OF MATERIAL 2.,
P > = |2 2 },r 10 20 39 <0 50
S X w|wm|e (A ¥ ' N
T g (R R el a5
B oLl tnloa|o i ;
ﬁ lf.‘i = 212 |0 b STEHDARD s
et £ 2 | <y : 5 * ;2 FENETRATION RLOWS /7T,
1 o]l o | S|k | surFACE ELEVATION 5 i = . &
USU
A Water (temp 17°C)
m—
0.0
B {'r{
3550
Sce Note .
fe s S
= 9 Siity clay, trace sand & fine \
! a4 B0 T > “¢n
HH~3-L 1155 T  gravel - gray - hard {CL-HLJQEF}-}.S"' ZRIEISES
] End of Boring *Cal[hratkd Pehetrameter
NOTE: The compositevater samples wgre recovefed at depths c'f 5,115 apd
25! at three ‘locations. Seq locgtion|diagram. o N O e
Mo soft bottom materials were encpuntered. | The |- clam bucket
recovered broken concrete, sand, grave|l & dlay.
Yeaw ";:Tl_;!i:h‘ln‘d AtmE R RN EREMY Tl AFrTmo W isan § e -QF(JWHV LR W -I“'-:::_I:TJ'_I:_'I\.“:A_N-; l"““'_u. “i‘:-"l_:-_;ﬂr‘loﬁ u:\:!-r_‘-:—':-j:;u_-‘: '
Wi WS on WD | BEORING STARTED 10-10-744 SOIL TESTING SERVICES, INC,
& ‘ #
V. - . : 111 PFINGSTEN ROAD
0 Lo 8 2
siachin AL | SRG LRI e 10-10-747 MORTHNIOOK ILLINOIS 60062
W RIG SB FORCMAN ) -Jnr.rsnow_‘n BYP_EZJsT; 408 ND, 17530-A



T nemER

#}y.s. Steel Corporation

! R L ——————

LOG OF pDORIMG MUMBER North Slip

?""'I_'-;:U'
70" from Horih Side

PRO:ICT HAME _ ARCHITECT-ENGINEER
Morth & South S1ip Bokttom Sampling ‘
-‘TiTT" Lg:‘)?‘;;-"no,\] * O UnconFINED COMPFRERSIVE S AHATH
i : . ToWs Y.t ! ’
Senth Vorks Plant, Chicago, lllinols 1 2 7 a3 4 5
s + - 2 b e e
e} .
-| E,] FLASBTIC VATER Lo
o LIRT % CONTENT % LIMIT Y
z ]y : _ = D Sttt e ¥ Bl bRl AN
5] g L 18 DESCRIPTION OF MATERIAL e, _
> z |-|9]% : g B . DR, £ 5
LI ol wulw B
ol o A R R el - .oy
w &l R | aikliO “ (- 0
5 16 = Il s i=mip E.J STAKDARD o
8. ) < | i ’ PENGTRATION LOWS/FT,
EAEBEALIE SURFACE ELEVATION .15 i . e e
Water = temp 18°C
i i
NPURIR
{ ; 3o Sl
]
_poft black bottom materials -
El 'l s * " » 'S
=l Free fall of drilling rods
K e AlLn
ot /S 11y, sandy clay, trace fine grave! 39a’+
- Matrix is slightly cemented - gray [ . _ [, iy
hard (CL-ML) Qp-Ztont *Calibrated Pénetrpmetdr
End of Boring =~ - Yy B ' ]
NOTE: The compositie water samples werre recovered at depghs: df 5, |15 ard
19! at' three locations. Se¢ lochtion| diagram. ' -
RN
; . -
THE SYRATIFICATIUN LISNES ﬂ-""ﬂ.-""" ThE A."FDKIMA‘.‘ BOUNDARY LiMNGE YR FUm SO YYPFER, ja 9 iTU, THE THAMBITION AT b-_-G*ﬂDUAL.
wi W8 or WD | BORING STARTED  |N)-]10-74 l SOIL TESTING SERVICES, INC, |
= 115 PFINGSTEN ROAD
ik s ACR | BORING COMPLEYED [0-]10%7h NHORTH3ROOK ILLINOIS 60062
WL RIG SB FOREMAR JD AFPROVED BYP\EZAi STS JOB ND. ]?SSO.—.A
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